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:KHUH￿ ￿ ￿[ ' VWDQGV￿IRU￿GHQVLW\￿RI￿SRSXODWLRQ￿DW￿D￿GLVWDQFH￿[￿IURP￿WKH￿FLW\￿FHQWHU￿￿
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￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ ￿





























[ H ' '






















￿ ￿ ￿ ￿ ￿
￿
￿ ￿ ￿ ￿ ￿
























￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ ￿
































































W [ H ' '
O ￿   ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿￿￿￿
7KH￿PLVVLQJ￿RI￿FDUU\LQJ￿FDSDFLW\￿SDUDPHWHU￿LQ￿WKH￿IXQFWLRQ￿RI￿WZR￿YDULDEOHV￿￿OHDGV￿
WR￿DQ￿XUEDQ￿VSDWLDO￿VWUXFWXUH￿￿ZKLFK￿ZLOO￿SHUIRUPV￿DQ￿LQGHILQLWHO\￿DQG￿XQDOW HUHG￿
PRQRFHQWULFLW\￿￿
+\SRWKHWLFDO￿FLWLHV￿WKDW￿KDYH￿D￿SRSXODWLRQ￿GHQVLW\￿VWUXFWXUH￿DFFRUGLQJ￿WR￿D￿
IXQFWLRQ￿RI￿WKH￿IRUP￿￿￿￿￿￿ZLOO￿QRW￿HQFRXQWHU￿SKHQRPHQD￿RI￿GHFHQWUDOL]DWLRQ￿￿IRUPDWLRQ￿RI￿
DOWHUQDWLYH￿FHQWHU￿RU￿HQODUJHPHQW￿RI￿FLW\￿OLPLWV￿￿￿
￿￿￿&RQFOXVLRQV
7KH￿DLP￿RI￿WKLV￿SDSHU￿ZDV￿WR￿SUHVHQW￿D￿FLW\￿PRGHO￿EDVHG￿RQ￿D￿WZR￿YDULDEOHV￿
IXQFWLRQ￿RI￿XUEDQ￿SRSXODWLRQ￿GHQVLW\￿￿FDSDEOH￿WR￿SUHGLFW￿DQG￿H[SODLQ￿WHQGHQFLHV￿REVHUYHG￿
LQ￿WKH￿ODVW￿GHFDGHV￿LQ￿XUEDQ￿VSDWLDO￿VWUXFWXUH￿￿
7KH￿WZR￿YDULDEOHV￿IXQFWLRQ￿WKDW￿LV￿WKH￿FRUH￿RI￿WKH￿PRGHO￿LV￿GHYHORSHG￿IROORZLQJ￿
WKH￿REVHUYDWLRQ￿WKDW￿XUEDQ￿SRSXODWLRQ￿GHQVLW\￿LV￿GHSHQGHQW￿ERWK￿RQ￿GLVWDQFH ￿IURP￿WKH￿FLW\￿
FHQWHU￿ DQG￿RQ￿WLPH￿￿GXH￿WR￿WKH￿SRSXODWLRQ￿JURZWK￿LQ￿XUEDQ￿DUHD￿
7KH￿FLW\￿PRGHO￿RQ￿WKH￿DVVXPSWLRQ￿RI￿D￿WZR￿YDULDEOHV￿IXQFWLRQ FDQ￿H[SODLQ￿
SKHQRPHQRQ￿RI￿GHFHQWUDOL]DWLRQ￿RI￿SRSXODWLRQ￿WRZDUG￿WKH￿FLWLHV￿VXEXUEV￿￿IRUPDWLRQ￿RI￿
SRO\FHQWULF￿FLWLHV￿DQG￿HQODUJHPHQW￿RI￿FLWLHV￿OLPLWV￿￿,W￿DOVR￿SUHGLFWV￿RWKHU￿LQWHUHVWLQJ￿XUEDQ￿
SKHQRPHQRQ￿￿OLNH￿FLWLHV￿µ￿FROOLVLRQ￿￿￿￿￿
￿￿￿5HIHUHQFHV
>￿@￿:￿￿$ORQVR￿￿/RFDWLRQ￿DQG￿/DQG￿8VH￿￿7RZDUG￿D￿*HQHUDO￿7KHRU\￿RI￿/DQG￿5HQW￿￿
+DUYDUG￿8QLYHUVLW\￿3UHVV￿￿&DPEULGJH￿0DVVDFKXVHWWV￿
>￿@￿*￿￿$OSHURYLFK￿￿'HWHUPLQDQWV￿RI￿8UEDQ￿3RSXODWLRQ￿'HQVLW\￿)XQFWLRQV￿￿
5HJLRQDO￿6FLHQFH￿DQG￿8UEDQ￿(FRQRPLFV￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
>￿@￿$￿￿$QDV￿￿5￿￿$UQRWW￿￿.￿$￿￿6PDOO￿￿8UEDQ￿6SDWLDO￿6WUXFWXUH￿￿-RXUQDO￿RI￿(FRQRPLF￿
3HUVSHFWLYHV￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
>￿@￿-￿.￿￿%UXHFNQHU￿￿'￿$￿￿)DQVOHU￿￿7KH￿(FRQRPLFV￿RI￿8UEDQ￿6SUDZO￿￿7KHRU\￿DQG￿
(YLGHQFH￿RQ￿WKH￿6SDWLDO￿6L]HG￿RI￿&LWLHV￿￿5HYLHZ￿RI￿(FRQRPLFV￿DQG￿6WDWLVWLFV￿￿￿￿
￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
>￿@￿-￿.￿￿%UXHFNQHU￿￿$￿6ZLWFKLQJ￿5HJUHVVLRQ￿$QDO\VLV￿RI￿8UEDQ￿SRSXODWLRQ￿
'HQVLWLHV￿￿-RXUQDO￿RI￿8UEDQ￿(FRQRPLFV￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
>￿@￿-￿.￿￿%UXHFNQHU￿￿7KH￿6WUXFWXUH￿RI￿8UEDQ￿(TXLOLEULD￿￿$￿8QLILHG￿ 7UHDWPHQW￿RI￿WKH￿
0XWK￿0LOOV￿0RGHO￿￿+DQGERRN￿RI￿5HJLRQDO￿DQG￿8UEDQ￿(FRQRPLFV￿￿￿￿￿￿￿￿￿￿￿
>￿@￿5￿￿&HUYHUR￿￿.￿￿/￿￿:X￿￿3RO\FHQWULVP￿￿&RPPXWLQJ￿￿DQG￿5HVLGHQWLDO￿/RFDWLRQ￿LQ￿
WKH￿6DQ￿)UDQFLVFR￿%D\￿$UHD￿￿(QYLURQPHQW￿DQG￿3ODQQLQJ￿$￿￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿
>￿@￿&￿￿&ODUN￿ 8UEDQ￿3RSXODWLRQ￿'HQVLWLHV￿￿-RXUQDO￿RI￿5R\DO￿6WDWLVWLFDO￿6RFLHW\￿$￿
￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
>￿@￿1￿(￿￿&RXOVRQ￿￿5HDOO\￿8VHIXO￿7HVWV￿RI￿WKH￿0RQRFHQWULF￿&LW\￿0RGHO￿￿/DQG￿
(FRQRPLFV￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
>￿@￿*￿￿*LXOLDQR￿￿.￿$￿￿6PDOO￿￿6XEFHQWHUV￿LQ￿WKH￿/RV￿$QJHOHV￿5HJL RQ￿￿5HJLRQDO￿
6FLHQFH￿DQG￿8UEDQ￿(FRQRPLFV￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
>￿￿@￿'￿$￿￿*ULIILWK￿￿0RGHOLQJ￿8UEDQ￿3RSXODWLRQ￿'HQVLW\￿LQ￿D￿0XOWL ￿FHQWHUHG￿&LW\￿￿
-RXUQDO￿RI￿8UEDQ￿(FRQRPLFV￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
>￿￿@￿0￿.￿￿0DFDXOH\￿￿(VWLPDWLRQ￿DQG￿5HFHQW￿%HKDYLRU￿RI￿8UEDQ￿3RSXODWLR Q￿DQG￿
(PSOR\PHQW￿'HQVLW\￿*UDGLHQWV￿￿-RXUQDO￿RI￿8UEDQ￿(FRQRPLFV￿￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿
>￿￿@￿7￿5￿￿0DOWKXV￿￿$Q￿(VVD\￿RQ￿WKH￿3ULQFLSOH￿RI￿3RSXODWLRQ￿￿3ULQWHG￿IRU￿-￿￿
-RKVWRQ￿￿LQ￿6W￿3DXO￿V￿FKXUFK￿\DUG￿￿/RQGRQ￿￿￿￿￿￿￿￿￿
>￿￿@￿-￿)￿￿0F'RQDOG￿￿7KH￿,GHQWLILFDWLRQ￿RI￿8UEDQ￿(PSOR\PHQW￿6XEFHQWHUV￿￿-RXUQDO￿
RI￿8UEDQ￿(FRQRPLFV￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
>￿￿@￿'￿3￿￿0F0LOOHQ￿￿7￿:￿￿/HVWHU￿￿(YROYLQJ￿6XEFHQWHUV￿￿(PSOR\PHQW￿DQG￿
3RSXODWLRQ￿'HQVLWLHV￿LQ￿&KLFDJR￿￿￿￿￿￿￿￿￿￿￿￿￿-RXUQDO￿RI￿+RXVLQJ￿(FRQRPLFV￿￿￿￿
￿￿￿￿￿￿￿￿￿￿￿￿￿
>￿￿@￿'￿3￿￿0F0LOOHQ￿￿-￿)￿ 0F'RQDOG￿￿6XEXUEDQ￿6XEFHQWHUV￿DQG￿(PSOR\PHQW￿
GHQVLW\￿LQ￿0HWURSROLWDQ￿&KLFDJR￿￿-RXUQDO￿RI￿8UEDQ￿(FRQRPLFV￿￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿
>￿￿@￿'￿3￿￿0F0LOOHQ￿￿&￿6￿￿6WHIDQL￿￿7KH￿1XPEHU￿RI￿6XEFHQWHUV￿LQ￿/DUJH￿8UEDQ￿
$UHDV￿￿-RXUQDO￿RI￿8UEDQ￿(FRQRPLFV￿￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿
>￿￿@￿(￿6￿￿0LOOV￿￿7KH￿9DOXH￿RI￿8UEDQ￿/DQG￿￿7KH￿4XDOLW\￿RI￿WKH￿8UEDQ￿
(QYLURQPHQW￿￿-RKQV￿+RSNLQV￿￿%DOWLPRUH￿￿￿￿￿￿￿￿￿
>￿￿@￿5￿)￿￿0XWK￿&LWLHV￿DQG￿+RXVLQJ￿￿7KH￿6SDWLDO￿3DWWHUQ￿RI￿8UEDQ￿5HVLGHQWLDO￿
/DQG￿8VH￿￿8QLYHUVLW\￿RI￿&KLFDJR￿3UHVV￿￿&KLFDJR￿DQG￿/RQGRQ￿
>￿￿@￿5￿ 3HDUO￿￿/￿-￿￿5HHG￿￿2Q￿WKH￿0DWKHPDWLFDO￿7KHRU\￿RI￿3RSXODWLRQ￿*URZWK￿￿￿
0HWURQ￿￿5RPH￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
>￿￿@￿5￿￿3HDUO￿￿/￿-￿￿5HHG￿￿2Q￿WKH￿5DWH￿RI￿*URZWK￿RI￿WKH￿3RSXODWLRQ￿RI￿WKH￿8QLWHG￿
6WDWHV￿6LQFH￿￿￿￿￿￿DQG￿LWV￿0DWKHPDWLFDO￿5HSUHVHQWDWLRQ￿￿3URFHHGLQJV￿RI￿WKH￿
1DWLRQDO￿$FDGHP\￿RI￿6FLHQFH￿￿8￿6￿$￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿
>￿￿@￿5￿￿3HDUO￿￿7KH￿1DWLRQDO￿+LVWRU\￿RI￿3RSXODWLRQ￿￿2[IRUG￿8QLYHUVLW\￿3UHVV￿
￿￿￿￿￿￿￿
>￿￿@￿8QLWHG￿1DWLRQV￿￿3DWWHUQV￿RI￿8UEDQ￿DQG￿5XUDO￿3RSXODWLRQ￿*URZWK￿￿6DOHV￿(￿￿￿
;,,,￿￿￿￿1HZ￿<RUN￿￿￿￿￿￿￿￿
>￿￿@￿3￿)￿￿9HUKXOVW￿￿1RWLFH￿VXU￿OD￿/RL￿TXH￿OD￿3RSXODWLRQ￿3XUVXLW￿GDQV￿VRQ￿
$FFURLVVHPHQW￿￿&RUUHVSRQGHQFH￿0DWKHPDWLTXH￿HW￿3K\VLTXH￿￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿
>￿￿@￿-￿+￿￿YRQ￿7KXQHQ￿￿,VRODWHG￿6WDWH￿￿(QJOLVK￿HGLWLRQ￿RI￿µ￿'HU￿,VROLHUWH￿6WDDW￿￿￿￿
7UDQVODWHG￿E\￿&￿0￿￿:DUWHQEHUJ￿￿2[IRUG￿ 1HZ￿<RUN￿￿3HUJDPRQ￿3UHVV￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿